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ON (57) Abstract: A transformer (T) includes a primary winding (Nl) connected in series to a first switching element (Ql) and a 
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secondary winding (N2) having a rectification circuit (2) and an output voltage control circuit (3) for detecting an output voltage 
and feeding it back to a control circuit (4). The control circuit (4) includes an ON-period control circuit (6) for turning off the first 
switching element (Ql) in the ON-state according to the feedback signal from the output voltage control circuit (3) and an OFF-period 



control circuit (5) for delaying the turn ON of the first switching element (Ql) according to the same feedback signal and controlling 
the OFF-period. 

^(57)m$i: h^>x (t) (ni) izW-mizn i <£>x-r v^m^- con *»i«u 2&.mm (N2) 

f ^ rcttstisiK (2) t. &jjni±$:feihLxmm\B\$& (4) ^y*- K/<^^-r*u*«flE*j»iatt o) t*»«t 



O £° MiBiPitt (4) fcr*. a*mj±*j»[oiss c 



WO 2006/006289 Al 11 111 II II 111 11 Hill III I II III llll 111 III 111 1111 III 1 



DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KM, KP, KR, KZ, LC, LK, 
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, 
MZ, NA, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 
SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, 
UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ji^h (ii^GD&^Psy . ±x<Dmm<Dfcm&m 

fit PltE): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — P V (AT, BE, 



BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



3) tmoy*- ^^vom^\zm^x^-^m<D con &$->*7i*-i±z>*>mmmw\B\ffi (6) t, m 

(5) t&WLtt&o 



WO 2006/006289 



1 



PCT/JP2005/007496 



m m 

[0001] ^(Dmmn^^^mMmn^xxf^n^m^m^mm^mir^h^h^ 



[0002] a£^ x f?!lx.«Vy^^^T^^y#^*5V vC, ftJfiWS&ftsfcfroTV ^ftV >#«INf^ 
[0003] rcD£5ft®^M©mM[IIJ&^te\ — JR^CC^©^^^®^ 



[0004] RCC^^(D^5/^^mM^g^*5^^^#B#(Dmijm#^igMi- 

[0005] fc^tfs, r<DJ;5^ia]^^J;oT^^^^^m^iiPS^fe6«t5^b^-r 

[0006] ^r^cDPp1M^?^bf^^^^^mM^©^#f^^2^5fl^$tLTV^ 0 £ 



WO 2006/006289 



2 



PCT/JP2005/007496 



#fF^Cmi:#H¥7-67335^ 
#fF ftfe2 :#H 2004 - 80941^ 



[0009] _hie s w^^«7c* ^ z-nmrnn^y^ymmmn. 

1 fcl iH^J ^g^frfc 1 (DP^f^m^Q 1 £ , 1 (D^y^-m^Q 1 ©fffiJ^S 

tbfcMmm9&2b^mmmmm2frbM7?£nzm±}W£&&mv^ 



WO 2006/006289 



3 



PCT/JP2005/007496 



[ooio] (2)^c, (i) t-^v^^tiifB^^^r^mij^iH^5^Bfrfa^>-^ramij^iHi^&6^^^ 

coon] (3)*fc, (i)^«(2) fc&vvc, ^-7SHiigffiij#iai&5H:, mmf&wxjy^m 
^Qi<Dmm^tmmmmmm^st<Dr^KWA^ntc.m3(D^y^m^Q3t, 
mf$3(D^y^m^Q3comm^tmmt(Dm\z.wA^nfcm4(D^y^m^Q 

(DmzMA^fitz.m2(D^y^m^Q2b,mm2(D^^m^Q2^umw±.^ 

[0012] (4)*fc, (1)~(3)(D^^^«^^V^, ^WF^ffjlJ#0{^6(Df|jlJ#^j;S 
[0013] (5)*fc, (4) fcSSV^ ^l(D^^^^Ql^^-e^B#^, ^2(D^-T^^ 

[0014] (6)*fc, (3) fc&vvc M2<Dm$&$:, miv^^m^Qi^^rnxfozm 

[0015] (7)^fc, (l)~(6)^V^^^TOJ^[mj^5^^l(D^^^Ql(D^| 



WO 2006/006289 



4 



PCT/JP2005/007496 



[0016] (8)z.<Dmm<vm^-mmfe, ±mtti*wm&<D^^i'ymEmm&wMm 

[ooi7] (lm^^m^mraij^ 

[ooi8] (2) n\M&\mm%&zfrh(D~7 nvv^fi ^^v-t, *7mm®m\m$& 

5£itf|fa:^;TOT|jlJ^ 0 

[0019] (3) ffrtE-r^t °— ^^masds^w— hv^y^m ^-^j;^«»^S!raMiHij^6 

[0020] (4) ffflB^-^fflrHl^J^lHis&e^^ij^^i^^ffirHl fcm/W^Mffl&wimuzzb 

[0021] (5)mico^y^mi L Qi^^mxh^b^, y-7i/-7*mwm2(D^y?-m 



WO 2006/006289 5 PCT/JP2005/007496 

[0022] (6)mi<D^y^m^Qi&*7Vtm<Dt%, mm^4^\m^mm^^—v^y 

[0023] (8) z.<Dmw<Dm?mmz.£tii^ ^.m^m^m^h-r^m^mmm&mm 

[0024] m im i ©it#i [^#^^fy»gt© a -e« 0 
[gi4]^^^^^m^©^#^®mi±^^H-efc^o 

[|l|5]m3(D||»^^#^^^^mM^©(7)[Hl{^H-efc^o 
[06]^4(D^W^^#^-r5/^^*^g(D[Hlg&El^feSo 

[ 0 7] f§ 5 (Dmm^m ^m^v ^(Dmm&^ir zfn? ? m -e*>3„ 

[0025] 

2-««fiiai& 

4- fw«uai& 

5- ^-7»raffia«iiais 

6- ^-i^Hlfflffi!MWIlIBS 
8 — tVtr— ^y^m^t 
pi-^i©SBS 



WO 2006/006289 



6 



PCT/JP2005/007496 



p2-H2<£>| 



Nl-l^C 
N2-2#: 



N3-WB 

vcc-ntsfe«ag 

Ql — |gl<D;MV^^f 

Gin - AMMiM^y^ 

[0026] [^1<DH»S] 



mm^t, 2^mm^2\z.mmx^tz.m.mm^2t, mmm^^h^ts^fh^M 
m^nw^xmnm^^^— v^^-r^tsn^mmm^t^m^-x^^ 

[oo27] mmm^2i^ 2^^w^2\z.m.vmm^t^^— kdi^cd^v^— kdi<z># 



N2, KD1. *5j;U«=3^Vi^C1^^^2^1iJ(D[Hl{f§i N ±.mmi<D* 

4^m^- Qumm^A^tix\^i7^mcom^tKx^x^\m^m^xi^ 

[0028] ffiijmjE«P[11^3te, m^ffifPo^7^KGout^(D^^ffi^7LR2 ) R3frhts:Z> 



WO 2006/006289 



7 



PCT/JP2005/007496 



[0029] 0IJ#HI^4«, ^SiK$IJ»ISI{^5^^raaiJ#lHlS^6^#X.TV^ 0 

23, R24^#Ab"CV^ 0 ^Q4(D^<— ^^Gin^(D^{^ffi^LR22^^Vf-Cll 
[0030] £^^^23, R24(D^^^^A^*M"J^^KGini:(7)F^^^^-h^7 7PCl 

(Dyxhhy^i/^VTlb^^lQ^W-^m^WttfX^^o 

[0031] ^^^$IJ^[1I{^6(DQ1(D^— h-A^mM#J^^KGin^(D^^^2cD^ 
^^^-Q2^ttTV^ 0 !)§al#^N3(7)pq^^^{»^LR6, R7, =i^Vi^C3 

mL-x, c3(Dm^Q2<D^—^-^y^mKmn^ti^xoKm^m^x\^ 

[0032] PTl^R16^(7)S^^Q2(7)-<— ^^cD^t^V^— KD4^^bTV^§ 0 

Z^So, QIO^— h-y— ^(Gin) F^my— M£M<7)e^R21^^L-CV^ 0 
[0033] i^fB^hh^v^PTU ®#lR16, R24, fc^t;W-KD4i^J;ot^yt 0 

— ^v^[U{iS8^«^L-cvM:, pdi^H-^:^— K/^ff-^-J;i9PTi<7>f^t 0 

mi ^L7c^^^mM^g^^i<^*v^h^, y^-hh^^^PTKDm 



WO 2006/006289 



8 



PCT/JP2005/007496 



o 

[0034] M2<D7$4>hfe, -LIE^t 0 — ¥>*MV&Sb, mnR22, R23, s^VlJ-Cll/^ 

XhZ> 0 

[0035] miK^vfc^y^^mwMM^mi^mjk^t^xh^o 

[0036] [l.l]«^^fB#» 
[0037] [1.1.1] [Q1^7*ira] 

[0038] <ffjlJ^IlHl^^»jf^> 

^r^tb^o felf^EC}j:7^W^7PCl(D^Wt- KPDKDm^ 

Q4(D-<— ^-^5/^rHlfi;i±(^>"7 2 Vf-Cll(D'aji) R22, R23 

[0039] [1.1.2] [Ql^MW 

Qlfr?— >^^T^t, Vcc^h7^TC01^:#^Nl^Ql^GinC0SS&"efl;^t 



WO 2006/006289 



9 



PCT/JP2005/007496 



[0040] (01@^©i#) 

0 ^<DB3\ !)§jl#^N3(DSj±^J;«9, R6, R7, C3frbt£%mfe%t\nimz.mMfrm 



[0041] C3<DMfrfcQ2CD$r>"m>fcVbe (on) f^tti - ^, Q2}3:^— ^}"^U Q 1 (D^i^ 

[0042] £^<5~e, ^#B#t-*5V Qltf?—>'^>'Vf~m&^<DC3<Dm)±l-Ztt%l& } 

itbfi, PTl(D-rVt°— ^V^S{g< N Ql<Djr7MF3rp . C3^<DjtMA&± 

„ Q2C0¥—>-^rl/t(C£i9Qife¥—i/^r7irZ) o 

[0043] [1.2]«m^^fB#» 
[0044] [1.2.1] [Ql^T7Mmi 

[0045] <$IJ^[Il{&<DSjfE> 

^h^^pci(DPDi(Dm^^/h$<^^f'^, ptkd^^ — 

<Dfc#>Q3te:^L-a^-C, Qltt'J§3S#^N3^*Smffi^^-f-§-^^ioT[i: 



WO 2006/006289 



10 



PCT/JP2005/007496 



[0046] Sfc, PTKD-Y^tf— ^V^^^v^fe, r3^V^-C10^^PTl^D4^(C3+R 

•cQi^->^iira^frr5o 

[0047] [1.2.2] [Ql^SSra] 

[0048] <$lJ^[U^t!jfE> 

Ql^-V^^^f*, *J§3S#^N3^^i-§mi±{-J;o-C, R6^L-CC3^R7(D 
M^IJ[lI^^«^^^§o C10(D«j±^i«9PTl^D4^(C3+R7)(DSi^ 

(D^mffiVbe (on) ^jt-TS^ Ql^— ^^LTQl^ffi^— Wrt~tZ> 0 1~ 
&^PT1 CD-T tioTQl (D^-^B#^ /»^U ^M^P mif^fh 

•So 

[0049] H2{«^#B#^m^#B#^oV^, Hl#$|$<Dmj£«^b-CV^ 0 

-e(A)«^#n#, (b) «m^#^»^-e$3§ 0 m^vtciim^^v 

^ClKDmffi, V(C3) J3^^rVl?-C3<D3;Ji-e£> i ^ Q4Vbe(On) 
Q4^>i-%iZ^i-%^—X-^y#F3cDls%\^mm)±. Q2Vbe(On) f*^^^ 

[0050] ifefeif B#ta3 (A) ^ to(D^^^-ev (C3) ^Q2Vbe (On) K^irZ> 

N3^i^mjE(^^^^^^mj±) am^u Q2<D^u?#m&kikm&btez> 0 ^<Dtc 

[0051] -^<D#, to~tKDWrHlT\ !)§3S^^N3i^^i-^^®J±^j:oT, C3^R6^N 
3COm^'CC3^mit l ^fh^ 0 Ikfc, C11^C11^Q4(D^:— ^-n^^^^Rg^ 



WO 2006/006289 



11 



PCT/JP2005/007496 



C6^N3<D&3&Xl5kW> &tlZ> 0 — C10^R24^R23^Cll<DSJ^"e 

[0052] tl<D&4V^X'N3<D$imj±&t£<ts:'0, hy>^TCOmMMM^OiZf£^t, C11CO 
jttkW.KmVXfe, rciO^R24^R23^Cl KDrgj^J "CCll ^it^fl^CD^-t 
t£Z> 0 Z.(Db^, R24^PT1^R16(DS{^-Ct«^^^fc^, ClKD^mBt^ 

~t 2(D H cp A-e^i~V (Cll) CD _h#|t|^ 
[0053] M^/h^<^^PTl(D^>\l°—^^^<f^(DX\ =t^V^C 

&m'M£tlXfem}±&m±l&frlZ>Z.b\Z.t£Z> 0 ^.(Dt^, C3J3C10^R24^PT1^D 

A-^CZCD'm&Xjtm&tl, V(C3) fi±#i-^> 0 
[0054] ^rb-C, t2-eQl^^r— ^^§-^(cj:«9^ N3^R6^C3(Dg{^-eC3^^E^;$ 

ti, miz.mfrix\^£?\c, t2~to(Dm$xv (C3) mi—t2^xtit^xMic±. 

%-irZ> 0 to-CV(C3) ^Q2Vbe(On) ^liUci^Q^^U Ql^—^^ir^ 



[0055] Mlk^mai (B) \C^ir£? ^ to<D?4V^?XV (C3) ^Q2Vbe (On) ^iti^ 
tQ2^>^ ^rtb^^^o TQl^^— ^^i"§ 0 ^(D^Ql(D^^j:f9'J§al 

:N3^ii&miE(^7^^5/^«J±) #^§£U Q2(Z)=tl/^*fi^«{ii^5 0 

[0056] -?r<D^ to~tl(D^^"X:\ 'J§al^^N3(D^^i-^^mj±t-J:o-C, C3^R6^N 
3<Dm$&XC3fi>$ijt l 'm&tbZ)o ~£f', C10^R24^PTl^D4^C3(Dfe{^-eiE^- 

mz.jtm&ti%m$&hi?i£ir%<DX\ c3(Dmit'm^'Mm^PTico4^— *v*ic 



WO 2006/006289 



12 



PCT/JP2005/007496 



[0057] ^(Dj;5^tl(D^-r^^-eQ4{m^^b-CV^^fe N -^O^, QltSlJWSNM&N 
[0058] -?r<D^ N3^R6^C30^l&"eC3^iE^fR]^^Efl;$^o ^CO^ to<D?^> 
[0059] Lfc/^oT, m^#0#t-f*Hl2(D(B) &£^^ir ^1HD3<D1BJEEV (C3) CD 

H^B-e^i-ffi^^^^ i«9^t:i-§^^j;o-CQico^-^^ (ti~to) mmt 

-pl^LT6O=3^Vi^C3^(DjE^fFi]^cD^5«0#^#:^/js$<^l9 % B(Dm^& 

'&fi*K%:oX* Ql^— ^^B#^-ecOV(C3)^Po2-e^t"i5^r^<^ ; 5o W 
V(C3) ^Q2Vbe(On) ^iti-£cD^JfL<^ Ql<D^Mm&M<t£Z>o MK, 

co=3^Vi^C3^coiE^[R]^co^ESB#S^:^^<^«9^ B<Dm%fi>MKte^X, Q 

^^0#^-ecDv(c3)^Poi-e^i-i5^'(S<^§o v(c3)^Q2 

Vbe(On) \cmir^(D^m<^ f 0, QKD^->Mm^M<^ 0 
[0060] ^DJ^LT, M^(D±^lClt^XQl(D^mm^M^tlX, ^SJE^ft^j 

[0061] ^*d\ mMj±mmmmKfiffimm$&7$:mirfcfctb, ^h^^pcicDPDi 

[0062] ±^(DJ;5^m^«J±co±#^J;oT^#^(#«l^)tK^#B#(^l&0f)co 



WO 2006/006289 



13 



PCT/JP2005/007496 



[oo63] im^-mmMmi 

Hl^^W^-efi, Ql^-^^ c t I ^C10^R24^PTl^D4^C3(Z)S^-e=3 

ftot, C3(D^{i^3g^^^_h#i-§^ 1 *, [U{^^#:^^t-J:oT«Q3^^— 

m~fmxmm^mt^x^% -(Dx^mxmmvtmxnmmmm^<^ 

[0064] ^<DB2(DHJi^-e}i, W&1rZ£?Km^l6KttL,Xm.mK#'4$-— KD3S: 

[0065] ®3^^bf^^5/^-^m^^©«jf^ i ^^bfc^y^-^m^g 

[2.l]«g^#B#» 

[0066] [2.1.1] 

<^H!j&cE>lbf£> 

[0067] <$IJ#[U^SjfE> 



WO 2006/006289 



14 



PCT/JP2005/007496 



PTlStfteftSftSfett, R16, D3&ffitlZ>m9&p2b^ D4^UTC3Sr^S«^-5| 

, ^OtJEV (C3) }3\ D3, D4, R16^ii9— MWZKf^T'&nZo ^4 
KD3<Z)jllI^-fB]|^TSJ±^VF(D3) N ®#lR16<DP$T®E^VR16 , ^J**— K 
D4(DjlB^[p]P$TS;J±^rVF(D4) £i~;h/fi£. 

PTl<D^;y^^l£j±teVF(D3) +VR16 C3©^7^t 
J£V(C3)CU3u 

V(C3)CL=VF(D3) +VR16 -VF(D4) 

[0068] [2.1.2] [Ql^STO 
[0069] <ff!!M»HlB&<DSjf£> 

[0070] irf^ib, Qltf**— >-^-^bfcNF^"C^>Q2(D^<— ^®E(C3<D®EV(C3))f^ 
V(C3) =VF(D3) +VR16 -VF(D4) tCj£*tK 'J§jl#^N3t^^bfc 

«EEicj;«?C3^^s«$tb5o PTi#cD-r>-t 0 — ^y^tiiii^ 

i£R6, R7, C3<DISIB&(c:J;«5S*So ^£5S^^>1^C3<D^mm#<D^te£ 

R6, R7, C3^i§^m[lISS^0#fe#C^— ^W^fi— 

3 0 ^U, C3(D^jEE^Q2<D^->^JEEVbe (On) ^ifi - ^ Q2te^— i/^U Q 

[0071] [2.2]«ftft#B#» 

lll4{«^#^m^^fB#^ov^rEll i §-^«mi^W^^bTv^§ 0 (a) r±e 

(B) teftft#R#<£>^~e&5 0 feil#B#^(A)<D,£5^^VlK:3C9 



WO 2006/006289 



15 



PCT/JP2005/007496 



mffiV(C3)^Ql^-^^^, D3, D4, R16l£«£9— Jg^Efc^^&ft^CD-e, 
[0072] ^(Di^^^Vi^CS^mji^— ^giC^^°L^i^j;«9, 
[0073] [^3©HJfe7g1B] 

bf'm{^{^L-C^^^^-Q5, ®£tR17, R18, R19, R20, D5£rj||#nLfcfc<£> 

[0074] (a)D5, R17~R20^Q4(D^-^^t±iL-CQ5(D^-^^$IJ^]i-§ o 

t?*>Q4(D^-^^«J:«9R20^R19^D5^Q4(DSj^"Cft^^^tb, R20£R19<D^ 

[0075] (b)D3, D4, R16, Q5^Q1^B#(Q4^^f) Q5CO^\C £«9PTl<Dft#fn 
^D3, R16^b-CGin^/W^^i-So — ^\ Q1^B#(Q4^B#) fcl, Q5(D^~ 

[0076] ^<Dm<^iHiB&^j:s»f^«^i 'm2<DmmMm(Dm^-tmm^h^ 0 

[0077] $|;U3\ ||l-||2(D||W^^bytEll-El3(Z)0{^^*DV^R16^iS®^i- 

m^±ir^ 0 M2(Dmmnmxitmi(DmmnmKit-<x^(D^m^w^tix 



WO 2006/006289 



16 



PCT/JP2005/007496 



[0078] m^mmMmi 

X, WmR25, R26, R27, ^y^^^fQ8, Q9, KD8j&>£>&5f| 

[0079] ^y^m^QSt^-r— ¥4*— KD8tt«EV3faW— *m8&&a&&L 

-CWt\ Q9, R25, R26««EEft ^SrSJB&itNS'fV'*— MHj&^J&bTV ^ 0 
[0080] r<0^y^^«ag^«(D#^, ^2(DHife^^^bT|l|3^^Lfc^-r^^>'^ 

[0081] yst- #4*— kd8«, ^-r^^Qs^^^^mffw^w— ^(y^Mus& 

Vgs(Ql) =Vz(D8) -Vbe (Q8) 

[0082] vgs(Qi) nQ\(D>f—y-y—yMW±., vz(ds) uv^r— F^ar— kd 

8©^xt-IJ±, Vbe(Q8) te^VfV^l(i^-Q8(D-<— J* — ^y^RdJll&fc'ft^EE-C 

[0083] %:<Dtz#>, V—;vYv^YXti(D&^^KjlW^Wm^t>t^X, WbKD^y 

o 

[0084] [I5©»i] 

mz. %55<Dmmj&mz&zn+mmz<>^xm7&&mL,xwt.mirz> 0 071^ 



WO 2006/006289 



17 



PCT/JP2005/007496 



WO 2006/006289 



18 



PCT/JP2005/007496 



m^mm 



en 



[2] 



[3] 



[4] 



4^1 



mrt e^-7» pm$p m j^s « , tfr mm i <£W^*^-q i ©^s^fti mmm^ 



^tmmt(DmimA£titcm4(D^y^m^Q4t&mx-s mm^mmmm 
^mi L Q2t,mm2(D^4y^m^Q2^mmm^^^>T^c3^t^m 

C3^w&irz>mi(vm$&pib, mm^<4^ir^2<Dm^p2t^mK.tim^m 

l^tz}^2\z.mm<7)^y"f-^mMWM 0 



WO 2006/006289 



19 



PCT/JP2005/007496 



[5] wm%$i<D^y^m+Qi&*7WMx«fo%k%\^ mmm2(D^y^m^-Q2<D 



1/7 



PCT/JP2005/007496 




3/7 



PCT/JP2005/007496 




WO 2006/006289 



PCT/JP2005/007496 



6/7 



[06] 



o 

CL 



o 
O 

o 




INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2 0 05/0 0 74 9 6 


A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H02M3/28 








According to International Patent Classification (IPC) or to both national classification and IPC 






Minimum documentation searched (classification system followed by classification symbols) 
Int . CI 7 H02M3/0 0-3/44 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Kbho 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2005 
Kokai Jitsuyo Shinan Kbho 1971-2005 Toroku Jitsuyo Shinan Kbho 1994-2005 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP 2002-359974 A (Murata Mfg. Co., Ltd.) 
13 December, 2002 (13.12.02), 
Par. Nos. [0070] to [0093]; Figs. 9, 11 
& US 2002/0136031 Al & GB 2377096 A 
& CN 1378331 A 




1,8 
2-7 


Y 


JP 2002-369517 A (Murata Mfg. Co., Ltd.) 

20 December, 2002 (20.12.02), 

Par. Nos. [0018] to [0043]; Fig. 1 

& US 2002/0186572 Al & GB 2377770 A 

Sc CN 1391336 A 




2-7 


Y 


JP 2004-80941 A (Murata Mfg. 
11 March, 2004 (11.03.04), 
Full text 

8c US 2004/0037093 Al & GB 


Co. , Ltd. ) , 
2393801 A 




4,5,7 


x 1 Further documents are listed in the continuation of Box C. 


[ | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 

"P" document published prior to the international filing date but later than 
the priority date claimed 


"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive j 
step when the document is taken alone 

" Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 


Date of the actual completion of the international search 
25 July, 2005 (25.07.05) 


Date of mailing of the international search report 

09 August, 2005 (09.08.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/ JP2 005/007496 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 11-313483 A (Murata Mfg. Co., Ltd.), 

09 November, 1999 (09.11.99), 

Full text 

& US 6208530 Bl 


1-8 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



a 



PCT/JP200 5/0074 9 6 



a. &m<»mirzftm<Dftm mm<&n#m (ipo > 

IntCl. 7 

HO 2M3/2 8 



B. I$;6£rffo7c#i? 



«3£«rffofcft/M8S3fl (gREtirftaS (I PC) ) 

IntCl. 7 

H02M3/00-3/44 



1922-1996^ 
1 9 7 1-2005*f- 
1996-2005^ 
1 994-2005^ 



a * is %m m$£&m<&m 



IST'ffifflUfcffi^f-x-^^-^ (t*—*^— WBEKffifll LfcfflfS) 



»#05*filffl0>#-i§- 



X 
Y 



JP 2002-359974 A OHcS^tfcttfflSMt^) 
13. 12. 2002, [0070] - [0093], 1219, 11 
& US 2002X0136031 Al 

& GB 2377096 A & CN 1378331 A 

JP 2002-369517 A (t^#*tf-tBMffr5f) 
20. 12. 2002, [0018] - [0043], Ell 

&\US 2 00 2/0 1 8 6 5 7 2 Al 

& GB 2377770 A & CN 1391336 A 



1, 8 

2 — 7 



2-7 



0 3gL< ttflt©»»J/j:a*t*Sci-a*:*K:9lffl-f 
roj pgiiriSM*, ftffl, m^m^mR-t^xm. 



©*f M&X f*«£fe# ^v>t#^.e>ix5'bw 
r&j h7r 5: V — SrSfc 



SPS5r^TL-/cB 



25. 07. 2005 



09. 8. 2005 



0^H4#fFir ( I S A/ J P) 

100-8915 



3# 



03-3581-1 101 



3 V 



2 9 17 



3 3 5 6 



iSPCT/ISA/2 10 (m2^—i/) (20 04^U) 





SK*ttili#-5§- PCT/J P200 5/00 7496 


c m%) . 








f) y- =i" 'J — * 






Y 


JP 2004-80941 A (tt^£*t*f HiMftff) 

1 1. 03. 2004, & US 2004/0037093 Al 

&GB2393801A 


4, 5, 7 


• 

A 

* 


jp 11-313483 a m^mtmmftffi) 

09. 1 1. 1999, & US 6208530 Bl 

■ v 

\ 

4 * 

* 

t 1 
\ 

* 

t 

4 

I 

r 

4 


1-8 



«PCT/ISA/2 10 (%2s<—-J<DWt%) (2004^1^) 



